Roles of the polymerase and BRCT domains of Rev1 protein in translesion DNA synthesis in yeast in vivo.
Rev1p in yeast is essential for the translesion of abasic sites and 6-4 photoproducts. It plays a role as a translesion polymerase, but also supports translesion catalyzed by other polymerases. The protein has two domains, BRCT and Y-family polymerase. A point mutation in the BRCT domain is known to abolish the second function. In the present research, we have studied the effects of deletion of the BRCT domain and a point mutation at the two amino acids in the putative polymerase active center. We have introduced an abasic site, its tetrahydrofuran analog, and a 6-4 thymine-thymine photoproduct using the oligonucleotide transformation assay. Translesion efficiencies were estimated from the transforming activities of the oligonucleotides with a lesion, and the mutation spectra were analyzed by DNA sequencing of the transformants. Results showed that the lack of the BRCT domain reduced translesion efficiencies, but that substantial translesion synthesis took place. The mutation spectra of the lesions were not greatly affected. Therefore, the BRCT domain may be important, but dispensable for translesion synthesis. In contrast, the polymerase mutation, rev1AA, has only small effects on the translesion efficiencies, but the mutation spectra were greatly affected; the incorporation of dCMP opposite the lesions was specifically lost. This clearly shows that the polymerase domain is responsible for the dCMP incorporation. The effect of Poleta was also analyzed. From all the results DNA polymerases other than these two translesion polymerases, too, seem to initiate the translesion synthesis.